Pituitary stalk interruption syndrome (PSIS) is a distinct and rare clinical entity responsible for congenital hypopituitarism resulting in deficiency of pituitary hormones with deficiency of the growth hormone (100%) and gonadotropins (97.2%) being its most common presentation at the time of hospital encounter (Wang et al., 2015) .
Introduction
Pituitary stalk interruption syndrome (PSIS) is a rare clinical entity with a reported incidence of 0.5/100,000 live births [1] . The first case in the literature was reported in 1987 by Fujisawa et al. after surgical resection of pituitary stalk in patients with idiopathic pituitary dwarfism [2] . The pathophysiology of PSIS is not fully understood, but chromosomal microdeletions and perinatal asphyxia have some established role in the literature as primary miscreants [3, 4] . Recent increased incidence of this entity is attributed to novel advancements in radiology and increased use of magnetic resonance imaging (MRI) in patients with suspected hypopituitarism leading to early diagnosis followed by prompt hormonal replacement therapies.
Case report
We report a case of a 32-year-old male patient who was referred from an endocrinology clinic with complaints of short stature and primary infertility. MRI examination for sella was performed at our department and a diagnosis of ectopic posterior pituitary gland was made.
Our case is unique for multiple reasons. Firstly, the age of presentation at our hospital was 32 years, which is a relatively late age of presentation as compared with the mean age. Secondly, tertiary hypothyroidism was not a characteristic of our case as it is, in previously reported cases in the literature. Lastly, only 1 case is reported in the literature from Pakistan to the best of our knowledge to date [5] .
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Case presentation and investigations
Our case is a 32-year-old man referred to us from endocrinology with complaints of short stature and underdeveloped secondary sexual characteristics. He was a nondiabetic and nonhypertensive and had no other known comorbidities. He had 4 siblings and had an insignificant family history. His father and mother had a height of 179 and 164 cm, respectively. There was no history of delayed achievement of developmental milestones and the patient had a good academic record. The patient sometimes complained of lethargy and generalized weakness but was treated symptomatically in the past. There was no known drug allergy or history of smoking. He was married for the past 5 years but had no offspring. Birth history was significant for birth asphyxia and was delivered by C-section because of breech presentation. History of previous surgeries and previous hospitalizations was also insignificant. On examination, the patient was a middle-aged man of average build but short stature, who was fully aware of time, space, and person. The patient had underdeveloped secondary sexual characteristics with decreased facial, pubic, and axillary hair growth. His height was 152 cm and he had a midparental height of 171.5 cm (range 164-179 cm). Pelvis examination showed a normal-appearing scrotum with both testes in the scrotal sac but with a smaller volume (1 and 1.5 mL, respectively). The stretch penile length was 3.5 cm. Laboratory investigations revealed a hemoglobin level of 13.4 g/dL, with normal total and differential counts, a serum sodium level of 139 mmol/L, a serum potassium level of 4.3 mmol/L, and serum chloride, calcium, and phosphate levels of 102 mmol/L, 9.1 mg/dL, and 6.1 mg/dL respectively. Random blood sugar level was 118 mg/dL and albumin was at 3.9 mg/ dL. A complete pituitary hormone profile was performed at our institute, which showed picture of hypopituitarism with relative thyroid sparing. Free T3 and T4 were 4.0 pmol/L (normal 3.5-7.8 pmol/L) and 17.3 pmol/L (9-25 pmol/L). Values for anti-TPO and anti-TG antibodies were also within normal range. Corticotropins were also accessed via short early morning synacthen test showing a morning baseline cortisol level of 0.82 µg/dL (normal = 4.3-22.4 ug/dL), and dexamethasone suppression test revealed cortisol after 60 minutes of 250 mcg cosyntropin injection was 3.1 µg/dL. Insulin-like growth factor levels were 63.3 ng/dL (normal = 245 to 480 ng/mL), folliclestimulating hormone was 0.32 µIU/mL (normal, 0.0-10.0), and leutinizing hormone was under 0.21 µIU/mL (normal = 1.2-7.8). The patient's morning testosterone level was under 7.9 ng/ dL (normal = 280-800 ng/dL). No evidence was noted for posterior pituitary hormone deficiency as urine and serum osmolality was within normal limits, with no complaints of polydipsia and polyuria as well.
MRI examination was performed with pituitary protocol using 1-mm slice thickness. The pituitary gland was not identified in the sella turcica; instead, a T1 hyperintense focus was identified posterior to the optic chiasma in the midline with postcontrast enhancement representing an ectopic posterior pituitary gland (Figs. 1-3 ). Normal pituitary stalk was not identified, along with nonvisualization of adenohypophysis, thus meeting the typical triad of PSIS [6, 7] . Assessment of bone age was also done by plain radiograph. A skeletal survey showed a bone age of 20 years using the Tanner-Whitehouse method [8] . The patient is currently on hormonal replacement therapy and currently taking hydrocortisone, growth hormone, and testosterone. No thyroid replacement therapy is being given.
Discussion
PSIS is a rare clinical entity with a reported incidence of 0.5/ 100,000 live births [1] . Incidence is on the rise because of increased use of MRI as a primary radiological modality in patients with panhypopituitarism with a mean age of 9.4 ± 11.6 years at the time of diagnosis [9] . Male predominance has also been reported with a male-to-female ratio of 2.3-6.9:1.0, suggesting X-linked inheritance [9, 10] .
The exact pathophysiology has not been fully understood, but perinatal anoxia and breech presentation at the time of delivery may result in damage to the pituitary stalk. However, the association with undescended testes and micropenis, along with the presence of syndromal forms secondary to genetic mutations in HESX1, LHX4, and SOX3, also suggests an antenatal cause [11, 12] . El Chehadeh-Djebbar et al. reported the first case of PSIS in association with 17q21.31 microdeletion in 2011 [1] . Approximately 20%-50% of the cases have some associated congenital abnormality, mostly midline structural, for example, in the cleft lip and palate, an absent diaphragm, axial skeletal anomalies, with the hypoplastic optic nerve being the most common, all of which suggest an association with improper embryonal migration of neural crest cells [13] .
Clinical presentation at the time of reporting is variable secondary to the limited number of cases reported in literature, but short stature secondary to growth hormone (GH) deficiency and hypogonadism is the most common one in adults as is true in our case. MRI findings of PSIS sums a typical triad of absent pituitary stalk, absence of adenohypophysis, and an ectopic posterior pituitary all found in our case as well. Variations on MRI findings can also be found, which may include location of the posterior pituitary gland (behind optic chiasma in our case), hypoplastic to absent adenohypophysis, or stalk variations (thin, normal, or absent) [5, 13, 14] . Multiple anterior pituitary hormone deficiency is often noticed in patients with PSIS, but visualization of the pituitary stalk on MRI is associated with isolated deficiency of growth hormone [13, 14] . Interestingly, patients initially presenting with isolated GH deficiency my progress to multiple anterior pituitary hormone deficiency even at the second or third decade of life due to which a close follow-up in patients initially presenting with isolated GH deficiency is required [3] .
Uniqueness of our case is secondary to normal levels of thyroid function tests, which included normal values for free T3, T4, and TSH but affected all other anterior pituitary hormones. This pattern of relative thyroid sparing is indeed surprising and warrants additional correlation in future prospects with a large clinical trial.
Isolated sparing of TSH with deficiency of the remaining anterior pituitary hormones may be present in PSIS, as is true in our case. Therefore, it should be kept in mind at the time of examination in suspected cases of PSIS. 
